Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

23  JAN  2006 


2.  REPORT  TYPE 

Technical,  Success  Story 


4.  TITLE  AND  SUBTITLE 

F-35  Aluminum  Composite  Stack  Drilling 


6.  AUTHOR(S) 


3.  DATES  COVERED 

10-02-2005  to  23-01-2006 

5a.  CONTRACT  NUMBER 
5b.  GRANT  NUMBER 
5c.  PROGRAM  ELEMENT  NUMBER 
5d.  PROJECT  NUMBER 

04-0042-05 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS (ES) 

National  Center  for  Defense  Manufacturing  &  Machining,  1600 
Technology  Way ,Latrobe, PA, 15650 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS  (ES) 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

Lockheed  Martin  Aeronautics  Company  (LMAC),  Fort  Worth,  TX,  is  experiencing  issues  when  drilling 
advanced  aluminum  composite  stacked  skin  material  for  the  F-35  Joint  Strike  fighter  (JSF).  The  current 
tooling  (drill)  requires  slower  feed  rates  than  desired  due  to  the  necessity  of  drilling  through  air  gaps 
between  the  composite  and  aluminum  stacks.  LMAC  demands  are  increasing  for  the  drilling  of  the 
aluminum  composite  stacked  material  used  in  the  forward  fuselage,  and  wing  assemblies  on  the  F-35  JSF 
aircraft.  Therefore,  LMAC  called  upon  the  National  Center  for  Defense  Manufacturing  and  Machining 
(NCDMM)  to  lead  a  collaborative  effort  to  research  various  drill  geometries  in  order  to  find  a  more 
efficient  solution  for  drilling  these  components  to  the  specifications  required  by  LMAC. 

15.  SUBJECT  TERMS 

LMAC;  NCDMM;  National  Center  for  Defense  Manufacturing  and  Machining;  Lockheed  Martin 
Aeronautics  Company;  F-35  Joint  Strike  fighter;  Success  Stories 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OF 

18.  NUMBER 

ABSTRACT 

OF  PAGES 

1 

1 

19a.  NAME  OF 
RESPONSIBLE  PERSON 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


NATION  A  I.  t'FNTHt 
F OR  DEFENSE 
MAN  U  FACT  L1  RING 
&  M  A  C  H  1  N  [  N  G 


F-35  Aluminum  Composite  Stack 

Drilling 

NCDMM  Project  No.  04004205 


Technical 

Report 


PROBLEM  /  OBJECTIVE 


Lockheed  Martin  Aeronautics  Company  (LMAC), 
Fort  Worth,  TX,  is  experiencing  issues  when  drilling 
advanced  aluminum  composite  stacked  skin  material 
for  the  F-35  Joint  Strike  Fighter  (JSF).  The  current 
tooling  (drill)  requires  slower  feed  rates  than  desired 
due  to  the  necessity  of  drilling  through  air  gaps 
between  the  composite  and  aluminum  stacks.  Chip 
evacuation  during  the  drilling  operation  is  also  an 
issue;  chips  can  get  trapped  within  the  air  gap 
between  the  two  material  stacks  and  erode  the 
composite  material  on  the  exit  side  of  the  hole.  The 
current  tooling  also  creates  higher  drilling  forces 
then  desired  by  LMAC. 

LMAC  demands  are  increasing  for  the  drilling  of  the 
aluminum  composite  stacked  material  used  in  the 
forward  fuselage,  and  wing  assemblies  on  the  F-35 
JSF  aircraft.  Therefore,  LMAC  called  upon  the 
National  Center  for  Defense  Manufacturing  and 
Machining  (NCDMM)  to  lead  a  collaborative  effort  to 
research  various  drill  geometries  in  order  to  find  a 
more  efficient  solution  for  drilling  these  components 
to  the  specifications  required  by  LMAC. 

Dynamometer  Testing  &  Results 


ACCOMPLISHMNTS  /  PAYOFF 


Process  Improvement 

The  NCDMM  initiated  the  development  of  a  solution 
by  having  test  coupons,  supplied  by  LMAC, 
machined  and  assembled  with  a  .015”  air  gap 
between  the  two  material  stacks  to  LMAC’s 
specifications. 

A  team  decision  between  NCDMM  and  LMAC  was 
made  on  what  drills  would  then  be  tested.  Testing 
began  by  evaluating  various  drill  geometries  and  the 


cutting  forces  associated  with  them.  Once  the  drill 
geometries  and  drill  forces  were  evaluated,  the 
drilled  holes  were  measured  and  the  data  recorded 
to  LMAC’s  specifications. 

The  results  of  this  effort  identified  key  elements 
necessary  in  the  development  of  an  advanced 
cutting  tool  solution. 

With  the  assistance  of  NCDMM’s  Alliance  Partners, 
the  NCDMM  and  LMAC  were  able  to  combine  key 
technologies,  and  jointly  developed  an  optimum  drill 
geometry  that  will  eventually  replace  the  current  drill 
being  used  at  the  LMAC  facility. 

Implementation  and  Technology  Transfer 

The  following  process  and  tool  recommendations 
were  made  to  LMAC: 

—  Verification  of  the  process  to  be 
implemented  in  the  future  at  LMAC 
—  New  feed  rate  tailored  towards  the 

development  of  an  advanced  cutting  tool 

Expected  Benefits 

Lockheed  Martin  can  expect  the  following  benefits 
from  the  new  drill  geometry: 

—  Increased  productivity 
—  Less  chips  trapped  within  the  air  gap 
between  the  two  materials 
—  Better  hole  quality 

LMAC  is  expected  to  manufacture  a  total  of  2,723 
F-35  JSF  aircraft,  over  the  life  of  the  program. 
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